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The evaluation of the hydraulic and hyd rologic
features of the Irish Brook Dam was based on criteria set —

forth in the Corps of Engineers’ Recommended Guidelines for

Safety Inspection of Dams, and additional guidance provided by

the Philadelphia District , Corps of Engineers. The Probable

Maximum Flood (PMF) was calculated from the Probable Maximum

Precipitation (PMP) using Hydrometeorological Report No. 33

with standard reduction factors. Die to the small drainage

area of the Irish Brook and Post Brook Dams, the SCS triangu-

lar hydrograph, transformed to a curvilinear hydrograph, was

adopted for developing the unit hydrograph. The derived unit

hydrograph is presented under the section of hydrologic

computations.

Initial and infiltration loss rates were applied

using the SCS procedure with the PMP to obtain rainfall

excesses. The rainfall excesses we r e then applied to the unit

hydrograph to obtain the PMF hyoiugraph utilizing the Corps of

Engineers’ computer program NEC—i . The computed peak dis-

charges of the PMF and one—half of the PMF are 16,544 cfs and

8,272 cfs respectively.

Both the PMF and one—half the PMF inf low hydro—

graphs were routed through the reservoir by the Modified Puls

Method , utilizing the HEC—1 computer program. The spillway

and overtop discharge rating curve of Irish Brook Dam was

combined with the spiliway and overtop discharge rating curve

of Post Brook Dam for the flood routing. The peak outflow

discharges for the PMF and one—half of the PMF for  the two

dams are 16,041 cfs and 7 ,977 efs , respectively. Both the PMF

and one—half of the PMF result in overtopping of both dams.
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The spillway and overtop discharge rating curve of

the Irish Brook and Post Brook Dams was prepared assuming free

overflow across the whole length of the dams and spiliways.

The reservoir stage—capacity data were based on the

U.S.G.S. quadrangle topographic maps in combination with data

given in the National Dam Safety Inventory Table. Reservoir

storage capacity includes surcharge levels exceeding the top

of the dam. The spiiiway and overtop discharge rating curves

of the two dams and the combined spiliway and overtop dis-

charge rating curve were prepared assuming the da’ns remain

intact during routing. The spiliway and overtop discharge

rating curve of the Irish Brook and Post Brook Dams and the

combined spiliway and overtop discharge rating curve of the

two dams are presented in Plate 2, 2A and 2B. The reservoir

capacity curve is also presented in Plate 3 of Appendix D.

b. Experience Data

No records of lake levels are maintained for this

site. The lake level is normally stable , however, it was

reported that the dam has been overtopped up to 3 inches

during severe storms .

c. Visual Observations

The valley below the dam is heavily wooded with

much debris. There are few dwellings immediately downstream

of the dam along the periphery of Irish Brook. The slopes

around the lake are moderate to steep and heavily wooded.

There is little evidence of sedimentation in the lake.
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d. Overtopping Potential -

As indicated in Section 5.1—a ., both the Probable

Maximum Flood and one—half of the Probable Maximum Flood , when

V routed through the Lake losco reservoir result in overtopping of

the Post Brook Dam and the Irish Brook Dam. The PMF and one—half -

of the PMF overtopped Irish Brook Dam by 4.2 feet and 2.6 feet , -

respectively. In determining the overtopping heights it was

assumed that both the dams remain in their present condition , such

that outflow occurs over both the dams during the floods, according

to the existing structural dimensions of the dams. The spillways

of the two dams are only capable of passing a flood equal to

approximately 6 percent of the PMF without overtopping the dams.

Since the PMF La the Spiliway Design Flood (SDF) for 
-~

Irish Brook Dam , according to the Recommended Guidelines for Safety

Inspection of Dams by the Corps of Engineers, the spiliway capacity 
-

of the dam is considered “seriously inadequate”.

ii
Ii
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

At the time of the inspection the dam did not

exhibit any visible signs of distress . There was no evidence

of tilting , misalignment or movement on the foundation. The

dam is founded on competent rock. The surface spalling and

deterioration of concrete does not affect the structural

strength or stability. Based on a visual inspection , and in

v iew of more than 50 years of satisfactory past performance ,

the structure appears to be stable.

b. Design and Construction Data

No design or construction data was available. The

only available data is the drawing showing the section ,

profile and plan for the dam.

c. Operating Records

No operating records were available.

d. Post—Construction Changes

There have been no known post—construction changes.

I
i f l

;V .:~~~~V~~~~~ , . ., V
V _ V V V

- - - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



T - - - - -V—--- V - —

~~~~~~~~~~~~

---- — --- -

e. Static Stability

Approximate calculations do not indicate instabi—

lity against overturning. An adequate factor of Bafety exists

against bearing capacity failure. Resistance to sliding is

provided by the soil at the downstream toe of the dam in

addition to adhesion between the concrete and bedrock, as well
as normal frictional resistance. The degree of adhesion and

surface irregularities between concrete and bedrock are

unknown, therefore, it was not possible to perform reliable

calculations pertaining to sliding. Nevertheless, in view of

past performance and with no visual indications of distress ,

potential sliding is not considered a problem. Stabilty

calculations are shown in Appendix E.

f. Seismic Stability

Three faults v~thin about 1— 1/4 miles of the dam

have been mapped by others. The dam is located in Seismic

Zone 1, as defined in Recommended Guidelines For Safety

Inspection of Dams as prepared by the Corps of Engineers. In

general, projects located in Seismic Zones 0, 1 and 2 may be

assumed to present no hazard from earthquake , provided the

static stability conditions are satisfactory and conventional

safety margins exist.
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SECT ION 7: ASSESSM E NT/REMEDIAL MEA SURES

7.1 Dam Assessment

a. Safety

The safety of Irish Brook Dam is in question

because there is inadequate capacity in the spiliway to pass

the PMF or one—half the PMF flood without overtopping the dam.

Overtopping of the dam could cause extensive loss of life or

excessive property damage downstream. Overtopping of the dam

should cause only minor damage to the dam since the abutments
and foundation are massive unweathered rock. The present

spillways of Irish Brook Post Brook Dams combined can pass

only about 6 percent of the PMF.

No definitive statement pertaining to the stability

of the structure can be made without acquisition of the

engineering properties of the soil providing passive resis-

tance downstream , active thrust upstream , and the foundation.

Nevertheless , the present dam has performed adequately since

it was built in 1923, without failure or evidence of instabi-

lity.

b. Ad equacy of Information

The information and data uncovered is not adequate

to perform a comprehensive, definitive evaluation of the daa s

stability. Nevertheless, in view of the past performance of

the dam , its present condition , and in light of stability

calculations performed , it is not felt that additional infor—

mation on the engineering properties of the local soil and

foundation is necessary at this time.
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c. Urgency

—
Studies to augment the spiliwa y discharge capacity

should be made within six months , and a plan formulation

should be completed within a 12-month period.

A program for regularly observing seepage should be

implemented within six months.

7.2 Remedial Measures

The alternatives available for increasing the spiliway

capacity are:

1. Increasing the dais height , of both Irish Brook Dam and

Post Brook Dam, thus, permitting a ‘higher discharge to

pass both spillways without overtopping.

2. Increase the spillway capacity at Irish Brook Dam,

Post Brook Dam , or both .

3. A combination of the above alternatives.

It must be emphasized that both dams must be modified at

the same time for alternatives involving raising the dam.
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7.3 Recommendations

Based on the visual inspection and data evaluation

presented herein , the following action is recommended .

Brush and vines growing on the downstream face, and

decayed vegetation at the toe should be removed and kept

clean.

Areas of deteriorated , spalled or seriously cracked

concrete should be repaired annually to prevent progressive

damage.

The owner should initiate a program of annual

inspections of the dam, utilizing the standard visual check

list in this report.

A permanent log should be kept of all maintenance

and operating events of the dam and lake.
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APPENDIX A

CHECK LIST — VISUAL OBSERVATIONS

CHECK LIST — ENGINEERING , CONSTRUCTION
MAINTENANCE DATA
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APPENDIX B

PHOTOCRA PHS

All photos were  taken on June  28 , 1978.
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Photo 1 — View of dam , sp iliway and both abutments from
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Photo 2 — View of darn and notch spilivay from right shore-
line.
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Photo 8 — View of two 6—inch valves installed on flange
plate on plugged 18—inch cast iron pipe.
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CHECK LIST

HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

Name of Darn: Irish Brook Darn

Drainage Area: 3.7 square miles

Ele ation Top No rmal Pool (Storage Capacity): 267.9 (990 Al)

Elevation Top Fl ood Control Pool (Storage Capacity) : N.A.

Eleveition Maximum Dasign Pool: 268.8

Elevation Top of Darn: 270

SPILLWAY CREST:
a. Elevation: 267.9

b. Type: Overflow

c. Width: 44.1 feet

d. Langth: N.A.

e. 1ocation Spillover: Mid—section of the darn

f .  Number and Type of Ga tes: None

OUTLET WORKS : (N.A. )

a. Type : ______________________________________________________

b. location: ____________________________________________________

c. Entrance Inverts: ____________________________________________

d. Exit Inverts: ________________________________________________

e. Emergency Draindown Facilities: _____________________________

HYDROMETEOROLOGICAL GAGES: (N.A.)

a. Type: ___________________________________________________

b. thcation: __________________________________________________

c. Records: _____________________________________________________

MAXIMUM NON—DAMAGING DISCHARGE: 239 cfs (Estimated)
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